INTRODUCTION
ALTHOUGH acute rheumatism is frequently associated with streptococcal infection, the joint fluid in rheumatic arthritis is usually found to be sterile. Of the exceptional observations may be mentioned the work of Richards (1920) , and of Billings, Coleman and Hibbs (1922) , who reported the isolation of streptococci in cultures of joint fluid. Cecil, Nichols and Stainsby (1929) , in addition to recovering attenuated haemolytic streptococci from blood cultures in a large series of cases, found the same organism in some of the joint lesions. Examination of stained smears of joint fluid shows, in the main, polymorphonuclear leucocytes in various stages of destruction. Organisms can rarely be detected, but the occasional finding of Gram positive cocci has been reported by Graff (1936) and by Poynton and Schlesinger (1937) . Clinically, the joint pains in acute rheumatic fever are fleeting in character, and the joints are rarely left with permanent damage after the initial attack. -In these respects, the arthritic lesions appear to be due to some transient toxic action, rather than the result of actual tissue invasion.
Green, Glazebrook, Thomson and Hopkins (1939) have shown that convalescent rheumatic serum had a beneficial action when given to certain cases of acute rheumatism, but was without effect in others. In successful cases there was a rapid fall in temperature and pulse-rate with reliefofsymptoms. The following observations were made in an attempt to find the mechanism of this action, and thereby to formulate a method for the selection of sera for therapeutic purposes.
METHODS
Removal and treatment ofjoint fluid.-Fluid was removed with aseptic precautions from an affected joint within twenty-four hours of the onset of symptoms by means of a wide-bore needle and syringe. The fluid coagulated overnight in the ice-chest, and on the following day partial separation had occurred. After centrifugation at 3,000 revolutions per minute for thirty minutes, the bulk of the supernatant fluid was removed, leaving 1 to 2 c.c. The supernatant fluid was stored at 60 C.
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Sterility tests.--The coagulum and remaining supernatant fluid were mixed by shaking, and portions of the coagulum were then inoculated into the following media: Horse muscle digest broth, 10% human serum broth, 10% ox serum broth, 5% horse blood-agar and Loeffler serum. The chorio-allantoic membranes of ten-day-old fertilized eggs were also inoculated. Intradermal te8ts.-Preliminary tests in rabbits and in guinea-pigs had shown that the intradermal injection of rheumatic joint fluid failed to elicit any visible skin reaction. The remaining tests were all performed in one human subject, using the separated supernatant fluid. The test subject A was a healthy male, aged 31 years, with no history of acute rheumatism. The results were read at twenty-four, fortyeight, and seventy-two hours, and recorded as the longest diameters in mm. of the zone of erythema. Neutralization te8ts were made whenever possible. Sera were obtained at frequent intervals by venous puncture during various phases of illness, and kept without preservative at 6°C . Equal volumes of joint fluid and serum were mixed, incubated at 370 C. for four hours, and the test dose, 0 3 c.c. of the mixture,was then injected intradermally into subject A.
RESULTS
The observations were made in the following cases of acute rheumatic fever patient was discharged to duty. 10 c.c. joint fluid was removed from the left knee on 19.1.39. The fluid was sterile as judged by our tests. After standing overnight in the ice-chest, 0 3 c.c. of the supernatant fluid obtained by centrifugation was injected intradermally into the forearm of subject A. After twenty-four hours the site of injection was surrounded by an area of erythema 40 x 80 mm. The centre of the reaction was brighter than the surrounding zone, the edge being quite distinct. After fortyeight hours, the area had increased to a maximum of 120 x 60 mm. and was tender and swollen.
The bright coloration subsequently faded and the swelling decreased, but at the centre a small papule persisted for several days.
Specimens of sera were taken from the case J. E. B. during the first ten weeks of illness, and the effect of admixture of such sera on the capacity of the joint fluid to produce an erythematous reaction in subject A was determined. The results are given in Table I . It was noted that as a result of storage and incubation at 370 C. the activity of the joint fluid had deteriorated.
The zone of erythema at forty-eight hours resulting from the injection of 0-3 c.c. of the stored fluid was 30 x 50 mm. (col. 6), as compared with 60 x 120 mm. in the case of the fresh fluid. The serum control (col. 7) indicated that the serum of patient J. E. B. was ineffective in subject A. Sera taken during the convalescence of the patient J. E. B. (col. 2, 3, and 4) had a definite neutralizing action in preventing the appearance of the erythematous reaction. On the other hand, serum taken on the day that knee-joint fluid was obtained, failed to neutralize (col. 1), although the zone of erythema was reduced as compared with the test dose of joint fluid (col. 5).
The clinical data and sedimentation rates showed that the patient was acutely ill on 19.1.39, but was greatly improved on the days on which subsequent specimens of serum were tested. 5.5.39: Cardiac impulse diffuse and double murmur now present. 15.6.39-17.6.39: Sore throat, joint pains, and pericarditis. Temperature 1030 F. 22.6.39: 20 c.c. convalescent serum intramuscularly. 24.6.39: Greatly improved and removed from dangerous case list. During next three months there was periodical recurrence of joint and muscle pains, with development of mitral stenosis.
27.4.39: 4 c.c. turbid yellow fluid were removed from the left ankle-joint within twenty-four hours of the onset of pain and swelling. Culture tests were all negative. The intradermal injection of 0 3 c.c. of the fresh fluid produced a reaction of 40 x 60 mm. in subject A. Specimens of sera were taken for neutralization and the results were as shown in Table II . The stored fluid had not deteriorated to any extent, since the reaction to 0 3 c.c. was only slightly smaller than that produced by the fresh fluid. In this case, however, any neutralization of the serum was not demonstrable by the cutaneous reaction, save for a doubtful effect of the serum dated 8.6.39 (col. 4). Clinically, this patient was in very poor general condition, with persistently abnormal erythrocyte sedimentation rate and formol-gel reaction. Later he developed pericarditis and was gravely ill.
Case 3 11.6.39: The left knee was tapped and 14 c.c. straw-coloured fluid obtained. Culture tests were all negative. On intradermal injection in subject A, 0 3 c.c. of the fresh fluid produced a reaction of 30 X 40 mm. and the stored fluid was equally effective (Table III, col. 6) . In this case, there was evidence of neutralization in the serum dated 13.7.39 (col. 4), but not in earlier specimens.
DISCUSSION
Our evidence suggested the presence of some toxic or irritative component in the joint fluid from cases of acute rheumatism, as all three specimens were sterile as judged by the cultural tests adopted. The appearance of the erythematous reaction produced by the injection of joint fluid was very similar to the Dick reaction. A single attempted neutralization test by means of horse antistreptococcal serum was not successful on account of the reaction induced by the serum alone. The erythematous reaction was demonstrable in the human subject and not in rabbits nor in guinea-pigs; a fact in accordance with the observation that rheumatic fever cannot be transmitted experimentally to lower animals. So far only one subject has been tested for reactivity to these joint fluids, and there have been no untoward sequelae.
As regards the properties of the toxin-like component, little information has been obtained because of the difficulty in working with a fluid of high protein content. Storage at 60 C., followed by incubation at 370 C., caused some deterioration.
The observation that sera in the later stages of convalescence developed the capacity to neutralize the action of the fluid whereas this did not occur at the onset of infection, gave further support to the hypothesis that a toxin-like component was present. The neutralizing action of sera during convalescence was demonstrated in two of the three cases studied, and its appearance coincided with the clinical improvement of both patients. Case 2 was of much greater severity in that pericarditis supervened and no neutralization effect was demonstrable at any time the patient was under observation. 
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